METHODS AND MATEEIALS
Incorporation of radiophosphorus (P c2 ) in a natural rock phosphate may be achieved by direct neutron irradiation. This irradiation results in rock phosphate containing not only radiophosphorus (P :s ) but also containing large amounts of radiocalcium (Ca 45 ) and radiosodium (Na 24 ) and lesser amounts of other radioelements. Initially the largest amounts of radioactivity are due to P 32 , Na
24
, and Ca
45
, decreasing in the order named. The difference in half-lives, however, results in a change in the relative activities with time. The sodium activity disappears in 8 to 10 days, and in 16 weeks the calcium activity equals the phosphorus activity. After 16 weeks the radioactivity due to calcium predominates.
Twenty-five grams of rock phosphate (Florida pebble #912) containing 35.4% P 2 Oo was subjected.to neutron pile irradiation. After irradiation, part of the sample was diluted 30 times with inactive rock phosphate and used in a subsequent greenhouse experiment with vetch. Another part was diluted 14 times and used in subsequent experiments with alfalfa and ryegrass.
The alfalfa and n'egrass experiments were performed in a growth chamber containing alternate white and daylight fluorescent lamps. The light at pot level was approximately 1000 foot candles. The plants in all the experiments were grown in number 10 tin cans, which hold approximately 3,000 grams of soil and are coated to resist acid. The first cutting of ryegrass was taken 2 months after seeding. A second, third, and fourth cutting was taken at 1-month intervals thereafter. The first cutting of vetch and alfalfa was taken 3 months after seeding and subsequent cuttings at 5-week intervals.
Samples of soil 3 were selected to represent different soil pH levels. They were from an unlimed, a limed, and a limed and manured plot at the Joliet field, 111. (l) representing an association of Elliot and Swygert silt loams. The lime treatment was discontinued in 1919. The manure and residue treatments have been continuous. Thereafter, the plots were cropped under standard conditions. The present characteristics of these soils are given in Table 1 . These data show the main variation between samples to be reflected by pH differences. All soils are low in readily soluble phosphorus.
Radiophosphorus was determined by one of two methods. When sufficient activity and plant material were available a briquette method was used (9). Interference from Ca 45 radiation was eliminated by an aluminum filter,, 69 mg/cm; this reduced the efficiency of counting P 32 by approximately 28%.
chemical separation, precipitation as magnesium phosphate, and counting the precipitate (8).
Radiocalcium was determined in all cases by cou oxalate (3). To prevent P 32 contamination in the late precipitate phosphorus was removed from so cipitation as ammonium phosphomolybdate.
UPTAKE OF PHOSPHORUS FROM RO PHATE AND SUPERPHOSPHAT

VETCH
Superphosphate and rock phosphate wer as a source or phosphorus for vetch; both ma labeled with radiophosphorus. The superph mixed with the top one-third of the soi inches), and the rock phosphate was mixed Three rates of each fertilizer were used. T rock phosphate, 350, 700, and 1,400 poun per acre, corresponded to 1,000, 2,000, pounds of rock phosphate respectively. The of superphosphate equaled the lowest rate o phate on a P.>O 5 basis. The rates of superpho therefore 87.5, 175, and 350 pounds of P 2 O Four cuttings were taken for yield comparis the first three used for chemical and ra analyses.
The treatments, yields, and uptake of ph the vetch crops are given in Table 2 . An inc rate of application of both superphosphat phosphate increased the yield of vetch, th phosphorus in the plant, and per cent of the in the crop derived from the fertilizer. When phate was the fertilizer material, decreases and per cent phosphorus derived from the f incided with increases in soil pH, but when phate was used the soil effect was negligible. tion in per cent phosphorus derived from the phate as the soil pH changed is less apparen the rate of application.
A comparison between rock phosphate and phate at the different soil pH levels for thre shown in Fig. 1 . Only the intermediate rates materials are considered. Similar results were the lowest and highest rates. Plants receiving phate contained a higher per cent phospho from the fertilizer than plants receiving fou quantity of P 2 O_-from rock phosphate, the e ing the second and third cuttings of plant pH 4.9.
The differences between the two materia
